It was reported previously 1 that the supernatant of the homogenate of ox spleen contains two distinct hexosaminidases. One of them, the well established A-acetyl-/?-D-hexosaminidase (EC 3.2.1.30.), splits off from oligosaccharides, prepared from hyaluronic acid and from chondroitin 4-sulphate by action of testicular hyaluronidase (EC 3.2.1.35) and /?-D-glucuronidase (EC 3.2.1.31), A-acetylglucosamine and A-acetylgalactosamine respectively from the nonreducing terminal. Its enzymic activity is conveniently assayed using phenyl or p-nitrophenyl N-acetyl-/?-D-glucosaminide as substrate.
The other hexosaminidase acts on NANA-free OSM * and on glycopeptides prepared therefrom. In these compounds unsubstituted A-acetylgalactosamine residues are linked O-glycosidically to peptide-bonded serine and threonine residues. The enzyme cleaving this glycosidic linkage was tentatively termed O-seryl-A-acetylgalactosaminide glycosidase. The two enzyme proteins could be separated and purified by gel filtration 2 . Highly purified A-acetyl-/?-D-hexosaminidase is inactive towards NANAfree OSM and large glycopeptides prepared from it.
When it was found 3 that the digestive juice of Helix pomatia also contains the above specified hexosaminidases, it was decided to make a systematic investigation of their distribution in the animal kingdom. For the experiments the animals shown in Table 1 were used. Of the invertebrates Mesostoma ehrenbergi was a gift from Professor V. SCHWARTZ, Tiibingen, the digestive juice of Helix pomatia was generously provided by l'lndustrie Biologique Frangaise, Gennevilliers (Seine), and Lumbricus terrestris was collected locally. The other invertebrates were gifts from the Stazione Zoologica at Naples and transported alive from there to Tiibingen. The animals or specified organs of them were homogenized in a starmix (electrostar) for 2 min at 4 C in an appropriate volume of 0.1 M citrate buffer, Ph 4.8, containing 0.1 M NaCl. The homogenate was centrifuged at 15 000 g for 20 min at 4°. The clear supernatant was used for assaying the enzymic activities. The substrates used in the assays were phenyl A-acetyl-/?-D-glucosaminide and NANA-free OSM for /?-acetylglucosaminidase and seryl-A-acetylgalactosaminidase respectively.
The /?-acetylglucosaminidase assay contained 0.5 ml of 0.02 M phenyl V-acetyl-/?-D-glucosaminide in 0.1 M citrate buffer, pH 4.4, 0.4 ml distilled water and 0.1 ml of the enzyme solution. Digestion at 37 c was carried out for 1 or 2 h. The phenol released was determined according to PUGH The figures in Table 1 refer to the supernatant of the homogenates. In case of Lumbricus terrestris about one-third of the specific activity of seryl-V-acetylgalactosaminidase and about 40% of the specific activity of /5-acetylglucosaminidase were found in the precipitate (see also CONCHIE and HAY 6 ).
Ten ml of the crude enzyme preparation of chick embryo were applied to a Sephadex G-150 column (150 cm x 1.6 cm) and fractionated (2 ml fractions) as described previously 1 . The maximum of /?-acetylglucosaminidase activity was in fraction 17 (specific activity = 555 milliunits) and that of seryl-V-acetylgalactosaminidase activity in fraction 31 (specific activity = 0.373 milliunits).
Three ml of the crude enzyme preparation of Lumbricus terrestris were applied to a Sephadex G-150 column (100 crax 1.8 cm) and fractionated as above. The maximum of seryl-TV-acetylgalactosaminidase activity was in fraction 24 (specific activity = 9.25 milliunits) and that of /?-acetylglucosaminidase in fraction 30 (specific activity = 1690 milliunits) .
From the results presented it is evident that ß-acetylglucosaminidase and seryl-/V-acetylgalactosaminidase are present in the metazoa from Coelenterata to Mammals. The specific activity of the former enzyme is invariably several hundred or even a few thousand times higher than that of the latter. As previously shown for ox spleen and Helix pomatia, also the two enzyme proteins present in the homogenates of chick embryo and Lumbricus terrestris eluted from Sephadex columns in two sepa-rate peaks. It may be pointed out that the specific activities of the two enzymes recorded in Table 1 for various animals cannot be compared with each other since the supernatants of the homogenates contain only a portion of the total content of the respective hexosaminidases and since the instability of seryl-A-acetylgalactosaminidase 3 may vary with the source. The relatively high specific activity of seryl-A-acetylgalactosaminidase of the oviduct of Rana esculenta was observed only in frogs shortly before spawning.
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Some Immunochemical Characteristics of Sea Urchin Gametes
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By double diffusion in agar the antigenic composition of four sea urchin species was examined. At least one common antigenic determinant was found in both gametes of all the four species investigated. Furthermore, in all eggs one and in all sperm another common "sex specific" antigenic determinant was established. In spite of the great number of antigenic determinants in each gamete extract, the existence of "species specific" determinants, common to sperm and eggs of one species, could not be determined with certainty.
Fertilization is at least partly due to the specific interaction between the chemical constituents of the sperm and egg surface. There are several methods for studying the chemical characteristics of the gametes, especially those which could play a certain role in fertilization. One of the best method is the immunochemical analysis introduced by TYLER 2 . This method, which with regard to specificity is far beyond the classical chemical analyses, uses the very sensitive and highly specific antigen-antibody reaction to discover the chemical composition of biological material.
Using the immunochemical analyses PERLMANN 3 found that in gamete extrats of Paracentrotus lividus, a common Mediterranean sea urchin, a great number of antigenically strongly different components are present. Furthermore, he showed that some of these components have a definite and specific effect when combined with the corresponding antisera. KÖHLER and METZ 4 found a great number of different antigens in sperm extracts of various sea urchins and some of them proved to be associated to the sperm surface 5 .
